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ABSTRACT 
Fertilizing by using chicken manure as an organic amendment is a complementary to improve chemical fertilizer efficiency. This study was conducted in Glasshouse & Nursery Complex of IIUM with the objectives of evaluating different rates of chicken manure application on soil properties, leaf nutrients and the growth response of fig trees for early growth effects. The soils were amended with 0%, 10%, 20%, 30% and 50% of chicken manure on three months old saplings of cultivar BTM6 in five replications were used to observe the effects. The experiment was observed for three months. The nutrient content in T1 and treated soil showed a significant difference at p < 0.05. The T5 had the highest content of nutrients compared to other treatments. However, the leaf nutrient contents did not show any significant difference among all treatments. Survivability of the trees were 100% with T2 showed a superlative growth response with the high number of branches, leaves and fruits thus provide high yield production as compared to other treatments (p<0.05). The results clarified that application of chicken manure improved soil properties and promote growth response of fig trees in tropical environment. 
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1. INTRODUCTION Applications of chemical fertilizers and organic compost have both good and adverse effects on plant growth and the soil [1]. Chemical fertilizers are inexpensive, contain high nutrients, and are readily available to be taken up by plants. However, excess usage of it results several problems, such as nutrient loss, surface water and groundwater contamination, soil acidification or basification, reductions in useful microbial communities, and increased sensitivity to harmful insects [2]. In a way, compost are some examples of organic soil amendment that can replace and improve the usage of chemical fertilizer as it also can supply macro and micro-nutrients besides it helps to improve the physical and chemical conditions of the soil which later leads to an efficient uptake of nutrients by the crops [3]. Compost is defined as a stable aerobically decomposed organic matter, which came from a managed decomposed process. It had gone through a process called aerobic decomposition done by microorganism which transformed the organic materials into series of complex organic substances. A few types of compost derived material had been used widely such as woody and herbaceous green waste, crop residues, bio-solids, animal manures and also food scraps. This feedstock vary substantially in chemical composition, particle size and also its decompositions rates . Among this, chicken manure also has been found to be rich in nutrients such as nitrogen (N), phosphorus (P), calcium (Ca), potassium (K) and magnesium (Mg) [4]. Poultry manure had significantly improve the soil physical properties, enhanced the nutrient uptake and the growth and yield [5]. Poultry manure incorporated into the soil planted with tomato, produced a higher soil organic matter and improved its macro and micro-nutrients content in  of soil and leaf, its growth and yield [6]. Addition of chicken manure showed positive effects in enhancing soil fertility, as it significantly increased the N, P and exchangeable bases in the soil planted with spinach [7]. Fig is a common species found in the Mediterranean Basin, however it is 
able to adapt at rather marginal conditions [8]. Recently, common fig has been cultivated in Malaysia and managed to adapt the local weather and environmental condition. It can be cultivated in tropical and sub-tropical regions as it needs a warm and dry temperature to grown. Fig tree has benn reported to be rich in minerals, vitamins, and low in calories through its fruit and leaves [9]. It also has numerous phenolic compounds that able to act as an antioxidant and favorable to human health [10]. Application of organic amendments is believed to improve the soil physical and chemical properties. Proper use of manure and compost is essential for plant production and environmental perspective. Low applying rates might lead to nutrients deficiency and low yields. Meanwhile, excessive application rate can lead to nitrate leaching, phosphorus runoff and extreme vegetative growth of some crops [3]. In Malaysia, there is still limited study done on how the application of organic compost on fig tree effects its development and the soil properties. Therefore, this study was carried out to observe the effects of different rate of chicken manure as organic amendment in improving the soil health and the growth of fig trees. 
2.MATERIALS AND METHODS 
2.1 Study Site Pot experiment was carried out at the Glasshouse and Nursery Complex, International Islamic University Malaysia, Kuantan Campus, Pahang (3°51'08.3"N, 103°18'42.0"E) during early June until late August 2016. The mean temperature was about 28°C with relative humidity 85.4% and mean daily rainfall amount of 138.3mm. 
2.2 Soil Preparation Kuantan series topsoil (oxidic, isohyperthermic, brown, Tipik Akrolemoks) were collected at area of Department of Physics, Kulliyyah of Science, IIUM (3°51'04.9"N 103°18'32.0"E). The soil was sieved to remove any remaining roots and large rocks. Processed dried chicken manure powder was used for this observations (Aviafic Basal). 
2.3 Experimental Design 
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The experiment was conducted on early June 2016 with five different treatments of chicken manure (v/v) which was 0% (T1) as control, 10% (T2), 20% (T3), 30% (T4) and 50% (T5). Fig saplings of Brown Turkey Modified (BTM6) variety were propagated through hardwood cuttings. The experiment was done in Randomized Complete Block Design (RCBD) with five replications for each treatment. All pots received 10g of 15:15:15 NPK fertilizer biweekly and irrigated with automated dripping system twice per day. 
2.4 Soil Analysis Prior to planting, the physical and chemical properties of soil samples from each treatment were analyzed. The soil samples were air-dried and sieved under 2mm sieve. Soil pH was determined using soil: water ratio of 1: 2.5 and pH meter (Metler Toledo FE20, Switzerland). Particle size analysis was analyzed using Particle Size Analyzer (PSA) (Mastersizer, 2000). Total carbon was determined using a carbon analyzer (LECO CR-412, USA and the total N was determined by using Kjedahl method [11]. Extractable P, K, Ca, Mg, Fe, Cu, Zn, and Mn were determined by Mehlich III method [12]. N, P, and K were measured by auto analyser (AA) (Lachat QuikChem FIA 8000 series, USA). Ca, Mg, Fe, Cu, Zn and Mn were measured by using atomic absorption spectrometry (AAS) (Perkin Elmer 400, USA). 
2.5 Leaf Nutrients Analysis After three months of planting, the third leaf were sampled randomly from three branches each tree. The samples were oven-dried, grind and sieved under 2mm sieve. The lamina of leaf samples were selected to perform the analysis of N, P, K, Ca, Mg, Fe, Cu, Zn and Mn using wet digestion method. N, P, and K were measured by auto analyser (AA) (Lachat QuikChem FIA 8000 series, USA). Ca, Mg, Fe, Cu, Zn and Mn were measured by using atomic absorption spectrometry (AAS) (Perkin Elmer 400, USA). 
2.6 Growth Response For the growth performance observations, height of tree, stem girth, number of branches, number of leaves, number of fruits and survivability of each tree were taken biweekly until late August 2016. 
2.7 Statistical Analysis Data were subjected to analysis of variance (ANOVA), using Statistical Analysis System (SAS 9.2) to determine the treatments effect. The least significance difference (LSD) at p < 0.05 was used to compare the mean data of each parameter. 
3. RESULTS AND DISCUSSION 
3.1 Characterization of Chicken Manure Used Table 1 showed the chemical composition of the chicken manure used in this study. The pH of the chicken manure was 7.02 and is considered as neutral. The total carbon (C) content was 22.91 and C/N ratio of the chicken manure was 16.37.  The C/N ratio rate around 25% would promote rapid composting and would provide nitrogen in an immediately available form in the finished compost. The macronutrients of chicken manure contain higher K (1.54%) and total N (1.4%) compared to other macronutrients like Ca (0.84%), Mg (0.6%) and P (0.11%). For micronutrients, the chicken manure used contains more Mn (220.1 mg/kg) than Fe (146.5 mg/kg), Zn (125.7 mg/kg) and Cu (37.3 mg/kg). Poultry manure which includes chicken manure generally contains the highest proportion of total N of any animal manure source and well supplied with micronutrients [3]. 
Table 1: Chemical composition of chicken manure. Properties Unit Amount pH 7.02 C/N Ratio 16.37 Total C (%) 22.91 Total N (%) 1.4 P (%) 0.11 K (%) 1.54 Ca (%) 0.84 Mg (%) 0.60 Fe (ppm) 146.5 Cu (ppm) 37.3 Zn (ppm) 125.7 Mn (ppm) 220.1 
3.2 Effects of Chicken Manure on Physico-chemical Characteristics of 
Soil Soil texture showed in table 2 ranged from loam to silt loam type of soil. Loam soils contain less than 52% sand, 28% to 50% silt, and between 7% and 27% clay [13]. The addition of chicken manure was observed to change the pH of the soil. From this study, the pH increased with the increasing application rate of manure. The highest pH recorded was 7.97 at 50% application rate (T5) and the least being 5.08 for control (T1). Generally, the pH of the soil amended with chicken manure were found to be ranged from neutral to slightly alkaline [14]. Soil pH is a major determinant of which species will grow well. This was perhaps due to the availability of nutrient elements which is influenced by soil pH. In slightly acidic soil, the cation exchange site is dominated by anions such as H+ resulting in less bases cations. However, by the addition of chicken manure, the pH was slightly increased upon microbial decarboxylation activities and the decomposition process of the organic materials [15]. The soil of T1 was found to be slightly acidic and has low content of macro- and micronutrients compared to others. Without application of chicken manure, the concentration of total N (0.15%), exchangeable P (0.001%), K (0.012%), Ca (0.21%) and Mg (0.05%) is low. However, there was a significant increase of total N, exchangeable P, K and Mg with increasing application rate of the chicken manure. The amount of total N, exchangeable P, K and Mg in T5 was highest at 0.74%, 0.094%, 0.547% and 0.13%, respectively. However, for exchangeable Ca, the addition of chicken manure significantly increased the content with the highest value found in T4 (0.36%) however dropped at T5 (0.11%). At rate of 50% chicken manure, the amount of nitrate was found to be the highest; this leads to a downward movement of the exchangeable Ca in the soils. High content of nitrate released from poultry manure able to chelate Ca cations and facilitate the leaching of Ca [16]. Amending chicken manure into the soil results in increasing micronutrients content (exchangeable Fe, Cu, Zn, Mn). This result can be explained due to the high levels of trace elements found in the chicken manure. The increase in soil Fe2+, Cu2+, Zn2+, Mn2+ contents could be explained, among other factors, by the dissolution and mineralization of Fe, Cu, Zn, Mn organic forms found in the chicken manure. The increasing formation of soluble complexes results in increasing soil pH. The mechanism responsible for this increase in soil pH was due to ion exchange reactions which occur when terminal OH¯ of those micronutrient hydroxyl oxides are replaced by organic anions which are decomposition products of the manure such as malate, citrate and tartrate. A finding stated that higher Cu and Zn contents in the soils with high pH, which is corresponding with the results [17]. However, the micronutrient behavior and its availability to plants can be mitigated by the measurement of soil pH. As the soil pH increases, the availability of micronutrients decreases [13]. 
3.3 Effects of Chicken Manure on Leaf Nutrients Content The nutrients content of fig leaf after three months was showed in Table 3. The content of N, P and K were slightly increased with increasing rate of chicken manure. However, it did not show any significant effectscompared to T1 (p>0.05). The concentrations of N, P and K rangedbetween 3.39% - 3.53%, 0.08% - 0.10% and 1.91% - 2.29%, respectivelywith control has the lowest value and T5 the highest. The leaf nutrientcontents were similar to the control, showing that nutrients addedthrough manuring were taken up and allocated for further growth andyield. At three months planting, fig tree was within the vegetative andreproductive growth, the remobilization of short or mid-term storage ofmacro- and micronutrients within the plant occurs, which might be usedto buffer a transient lack of mineral uptake by roots as new sinks areemerging. 
3.4 Effects of Different Rate of Organic Amendment on Plant Growth 
Response The plant growth showed 100% survivability for control and all treatments (Table 4). The results showed that, there were significant effects on parameters measured due to different rates of chicken manure (p<0.05). The T2 showed the highest reading of plant height (94.4cm), stem girth (2.59cm) and number of leaves (151) compared to control and other treatments. The pH of T2 is suitable for growing fig. The pH influences the soil factors affecting the fig tree growth, such as the nutrient leaching and nutrient availability. For the number of branches, T2 (10) showed second highest reading after T3 (11). Similarly with number of fruits, T2 (11) showed second highest reading after T4 (11) and T5 (12). The chicken manure provides good effect on the growth of fig. This might be due to the additional nutrient amendments to the soil as chicken manure was rich in nutrients needed by the plants growth and the acidity 
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and T4 (30%) have the high number of yield the plant size was reduced. From the observation, fig rust which is a common disease for fig tree were most detected in T1, T4 and T5. Hence, high concentration of manure may not be suggested to be applied as it may reduce the crop quality and high cost maintenances. 
was near neutral [18]. Similar results was also found during the study on the effects of poultry manure on fig tree, which stated that poultry manure with bio N-fertilization gained best vegetative growth, productivity and fruit quality [19]. However, applying too much manure may reduce crop quality or increase risk of plant diseases. In terms of crop yield and plant size, T2 (10%) performed well as compared to others. Though T5 (50%) 
Treatments pH Soil Texture Total C (%) C/N Ratio Total N Exc. P Exc. K Exc. Ca Exc. Mg Exc. Fe Exc. Cu Exc. Zn Exc. Mn (%) (ppm) T1 (Control) 5.08 Loam 1.31 8.68 0.15±0.02c 0.001±0.001e 0.012±0.009c 0.21±0.18ab 0.05±0.02ab 96.39±3.00b 0.69±0.39d 3.45±4.23c 5.66±2.85c T2 (10%) 6.74 Silt Loam 2.09 8.21 0.25±0.04c 0.029±0.006d 0.100±0.019c 0.23±0.17ab 0.02±0.02b 134.77±1.96ab 5.95±0.79c 27.92±15.32b 31.54±15.15bc T3 (15%) 7.36 Silt Loam 3.47 8.31 0.42±0.11b 0.057±0.004c 0.253±0.043b 0.30±0.09ab 0.10±0.03ab 147.20±6.01a 10.18±0.60b 41.25±4.80b 41.20±4.46ab T4 (30%) 7.47 Silt Loam 4.92 10.39 0.47±0.04b 0.074±0.009b 0.313±0.073b 0.36±0.05a 0.12±0.03ab 130.40±5.86ab 9.02±0.57b 66.45±21.55a 75.16±37.52a T5 (50%) 7.97 Loam 7.56 10.25 0.74±0.05a 0.094±0.003a 0.547±0.051a 0.11±0.10b 0.13±0.10a 135.18±44.51ab 13.13±2.34a 65.87±1.61a 70.31±1.66a *Means with different letter are significantly different at p < 0.05 according to LSD test. 
Treatments N P K Ca Mg Fe Cu Zn Mn (%) (ppm) T1 (Control) 3.39±0.15a 0.08±0.02a 1.91±0.21a 0.67±0.11d 0.10±0.00e 377.87±233.64a 62.50±26.34a 53.33±16.65a 44.13±29.46a T2 (10%) 3.20±0.05a 0.09±0.00a 1.99±0.22a 2.94±0.20c 0.48±0.08d 351.07±91.04a 46.67±18.93a 60.00±15.21a 5.60±5.01b T3 (15%) 3.53±0.37a 0.09±0.02a 2.13±0.44a 3.77±0.29a 0.99±0.21c 402.93±101.75a 40.00±5.00a 57.50±7.50a 11.87±3.95b T4 (30%) 3.52±0.30a 0.10±0.02a 2.23±0.04a 3.62±0.24ab 1.41±0.07b 296.67±150.44a 41.67±15.88a 65.83±22.68a 4.00±1.44b T5 (50%) 3.53±0.18a 0.08±0.01a 2.29±0.44a 3.38±0.22b 1.98±0.12a 214.00±37.52a 35.83±11.81a 50.83±1.44a 28.27±16.72ab *Means with different letter are significantly different at p < 0.05 according to LSD test. 
Treatment Survivability (%) Plant Height (cm) Stem Girth (cm) Number of Leaves Number of Branches Number of Fruits T1 (Control) 100 69.0 ± 19.1 b 2.15 ± 0.52 bc 105 ± 44 b 5 ± 2 b 4 ± 2 b T2 (10%) 100 94.4 ± 34.7 a 2.59 ± 0.37 a 151 ± 50 a 10 ± 3 a 11 ± 7 a T3 (15%) 100 84.0 ± 28.0 b 1.97 ± 0.64 cd 121 ± 79 a 11 ± 7 a 8 ± 6 ab T4 (30%) 100 79.6 ± 26.4 b 1.77 ± 0.38 d 115 ± 67 a 9 ± 5 a 11 ± 8 a T5 (50%) 100 82.8 ± 42.9 ab 1.98 ± 0.53 b 89 ± 52 b 7 ± 3 a 12 ± 12 a *Means with different letter are significantly different at p < 0.05 according to LSD test.
4. CONCLUSION The soil nutrient contents of control and treatments show significant difference at p < 0.05 with T5 having the highest content of nutrients compared all treatments. However, the leaf nutrient contents for all treatments did not show any significant difference. For morphological parameters, there were significant differences between the treatments as 10% (T2) shows the superlative growth response with the high number of branches, leaves and fruits thus provide high yield production compared to other treatments. Hence, the 10% chicken manure is recommended in term of cost and agronomic values. The results clarified that application of chicken manure can improve soil properties and promote growth response.  
5. ACKNOWLEDGEMENT The authors would like to thank International Islamic University Malaysia (IIUM) for financial and Department of Plant Science at Kulliyyah of Science for technical support during the conduct of the research. This research was financed by the Research Initiave Grant Scheme (RIGS). 
REFERENCES[1] Han S. H., Young J. A., Jaehong H., Kim S. B. & Park B. B. 2016. The effects of organic manure and chemical fertilizer on the growth and nutrientconcentrations of yellow poplar (Liriodendrontulipifera Lin.) in a nursery system, Forest Science and Technology, 12(3), 137-143 [2] Chen, J. H. 2006. The combined use of chemical and organic fertilizers and/or biofertilizer for crop growth and soil fertility.Proceedings of
International Workshop on Sustained Management of the Soil-Rhizosphere System for Efficient Crop production and Fertilizer. Use Available from http://www.agnet.org/htmlarea_file/library/20110808103954/tb174.        [3] Martin, R. C. & MacRae, R. (Eds.). 2014. Managing energy, nutrients, andpests in organic field crops. Boca Raton: CRC Press. [4] Kidinda, L. K., Kasu-Bandi, B. T., Mukalay, J. B., Kabemba, M. K., Ntata, C. N., Ntale, T. M., Tamina, D. T., & Kimuni, L. N. 2015. Impact of chickenmanure integration with mineral fertilizer on soil nutriments balance and Maize (Zea mays) yield: A case study on degraded soil of Lubumbashi (DR Congo). American Journal of Plant Nutrition and Fertilization Technology. 5(3), 71-78. [5] Ojeniyi, S. O., Amusan, O. A., & Adekiya, A. O. 2013. Effect of poultrymanure on soil physical properties, nutrient uptake and yield of Cocoyam (Xanthosoma saggitifolium) in Southwest Nigeria. American-Eurasian Journal of Agriculture and Environmental Science. 13(1), 121-125.[6] Adekiya, A. O. & Agbede, T. M. 2016. Effect of methods and time ofpoultry manure application on soil and leaf nutrient concentrations,growth and fruit yield of Tomato (Lycopersicon esculentum Mill). Journal of Saudi Society of Agricultural Sciences. 2016, 1-6. [7] Dikinya, O. & Mufwanzala, N. 2010. Chicken manure-enhanced soilfertility and productivity: Effects of application rates. Journal of Soil Science and Environmental Management. 1(3), 46-54.[8] Turk, F. H. & Aksoy, U. 2011. Comparison of organic, biodynamic and
Table 2: Physico-chemical characteristics of soil samples before planting.
Table 3: Nutrients content of leaf samples after three months of planting 
Table 4:  Average plant growth response after three months of planting. 
Environmental Contam inants Reviews (ECR) 2(1) (2019) 19-22
Cite The Article: Fatin Munirah Azmi, Nur Shuhada Tajudin, Rozilawati Shahari, Che Nurul Aini Che Amri (2019). Effects of Different Chicken Manure Rates of on Early Growth of Fig (Ficus Carica). Environmental Contaminants Reviews, 2(1): 19-22. 
conventional fig farms under rain-fed condition in Turkey. Journal of Cell and Plant Sciences. 2(3), 22-33. [9] Farhangi, H., Ajilian, M., Saeidi, M., & Khodaei, G. H. 2014. Medicinal fruits in Holy Quran. International Journal of Pediatrics (Supplement 4). 4(8), 89-102. [10] Mawa, S., Husain, K., & Jantan, I. 2013. Ficus carica L. (Moraceae): Phytochemistry, traditional uses and biological activities. Evidence-Based Complementary and Alternative Medicine. 1-8. [11] Bremner, J. M. & Mulvaney, C. S. 1982. Total N. In Methods of Soil Analysis. 2nd edition. Pages, A. L. (Ed.). Madison: American Society of Agronomy. 600-601. [12] Mehlich, A. 1984. Mehlich 3 soil test extractant: A modification of Mehlich 2 extractant. Communication in Soil Science and Plant Analysis 15, 1409-1416. [13] Foth, H. D. 1990. Fundamentals of Soil Science (8th ed.). Canada: John Wiley & Sons. [14] Nichols, D. J., Daniel, T. C., & Edwards, D. R. 1994. Nutrient Runoff from 
Pasture after Incorporation of Poultry Litter or Inorganic Fertilizer. Soil Science Society of America Journal. 58, 1224-1228. [15] Natsher, L. & Schwetnmann, U. 1991. Proton buffering in organic horizons of acid forest soils. Geoderma. 481991, 93-106. [16] Judge, A. 2001. The Effects of Surface-Applied Poultry Manure on Top and Subsoil Acidity and Selected Soil Fertility Characteristics. MSc Thesis. University of Natal.  [17] Babar, S. K., Khanif, Y. M. & Samsuri, A. W. 2016. Evaluating the Cu and Zn status of various rice soils of Peninsular Malaysia. Pertanika Journal of Tropical Agricultural Science. 39(1), 87-100. [18] Ilodibia, C. V. & Chukwuma, M. U. 2015. Effects of application of different rates of poultry manure on the growth and yield of Tomato (Lycopersicum esculentum Mill.). Journal of Agronomy. 14(4), 251-253. [19] Okoli, P. S. O. & Nweke, I. A. 2015. Effect of different rates of poultry manure on growth and yield of Amaranthus (Amaranthus cruentus). IOSR Journal of Agriculture and Veterinary Science. 8(2), 73-76.
